In this note we describe spatial aspects of roost-site selection in breeding male Dark-eyed Juncos (Junco hyemalis). The purpose of our analysis was to explore the possible role that roost sites might play in the overall spatial activity of a male passerine bird during the breeding season. Specifically, our objectives were to quantify (1) the spatial distribution of roost sites relative to the diurnal activity of male juncos, (2) the short-term (3-5 days) stability of these sites, and (3) the physical characteristics of summer roost sites. Roosting juncos were located between 22:00 and 24: 00 for 3-5 consecutive nights during the time when they had active nests containing eggs or nestlings. We followed transmitter signals to their source, approached to within approximately 1 O-20 m ofthe roost (being careful not to disturb the bird), and determined the tree being used as a roost site. In dense forest we carefully circled the site to identify the source of the signal with precision. Each site was then flagged and we returned later to identify the species of tree used for roosting, to estimate the height of the tree (to the 12791
METHODS

We studied juncos (J. h. carolinensis) at Mountain Lake
We quantified the roost sites of 13 individuals as part of a broader study of the effects of testosterone on spatial activity in male juncos (Chandler et al. 1994 ). All birds involved in this study had received small, subcutaneous silastic implants earlier in the spring (April). Control males received empty implants and testosterone males received implants filled with crystalline testosterone (which maintained their testosterone levels at spring maxima throughout the summer; Ketterson and Nolan 1992). Although we identify the treatment status of all birds used in the analysis ofroost sites, the effects of testosterone were not the focus of this study (for details of this work see Ketterson et al. 1991 Ketterson et al. , 1992 ; Ketterson and Nolan 1992; Chandler et al. 1994). The maioritv (n = 9) of birds used in this analysis.were control males (no hormone manipulation), and there were no apparent differences in roost sites between the two treatment arouns (see below).
Roosts were found by placing a small radiotransmitter (from Wildlife Materials, Inc., Carbondale, IL in 1990; AVM Corp., Livermore, CA in 199 1) on each male. Males were captured near their nests in mist nets or traps, equipped with a transmitter, and returned to their territories within 30 min. The transmitters were no more than 5% of the body mass of any individual and were attached with eyelash glue and cyanoacrylate to the birds' upper back (Chandler et al. 1994 nrovide details of the attachment' procedure). Individuals were located using a hand-held Yagi antenna and a Wildlife Materials Merlin 24 receiver. Transmitters had no detectable effect on male activity. Roosting juncos were located between 22:00 and 24: 00 for 3-5 consecutive nights during the time when they had active nests containing eggs or nestlings. We followed transmitter signals to their source, approached to within approximately 1 O-20 m ofthe roost (being careful not to disturb the bird), and determined the tree being used as a roost site. In dense forest we carefully circled the site to identify the source of the signal with precision. Each site was then flagged and we returned later to identify the species of tree used for roosting, to estimate the height of the tree (to the 
RESULTS
We located 49 roost sites of 13 individual juncos (Table  1) . Nine of these individuals (69%) used multiple sites, with three individuals using as many as four different sites over 4-5 nights. Male juncos averaged slightly more than two roost sites per individual over an average of about four nights (Table 1 ). In those individuals with multiple roosts, the mean distance between sites ranged from 46-325 m (Table 1) . Not only was the use of multiple sites common, but some individuals roosted beyond the apparent boundaries of their territory. These off-territory roosts were identified conservatively as sites (1) located beyond the daily activity range of an individual (as indicated by diurnal radiotelemetry during the same time period; Chandler et al. 1994) and (2) known to be in areas defended by another male. Using these criteria, 46% (6/13) of males had at least one site located off their territory. In one case, a male failed to roost on his territory on any of four consecutive nights (male #6; Table 1 ).
Off-territory sites (n = 8) were often considerable distances from a male' s own nest (X = 243.2 m f 34.9 SE, range 110-427 m). However, the exact spatial significance of these sites was not always clear. The offterritory roost of male #6 was located within 10 m of a frequent song perch of a neighboring male. Male # 10 roosted for a single night within 20 m of a nest where a neighboring female was in the process of laying a clutch. Male #13 roosted for a single night directly above a favored feeding site of a neighboring pair of birds.
All junco roosts were located in coniferous trees (33 Predator avoidance is unlikely to explain the offterritory roosts of some male juncos. Shortage of appropriate roost sites is probably not a factor either. Although deciduous trees outnumber conifers on almost all junco territories at Mountain Lake, all males involved in this study had many coniferous trees available as potential roost sites on their territories (trees that appeared identical to those used as off-territory roosts). We cannot eliminate the possibility that appropriate roosts are limiting on some junco territories, but we believe it is unlikely.
DISCUSSION
It seems more likely that off-territory roosts are an active part of territorial intrusions by male juncos. In summary, the roost sites used by male Dark-eyed Juncos are variable in both space (occurring both on and off territory) and time (often shifting from night to night). We suggest that this variability may reduce predation rates (for shifts within the territory) and may affect male diurnal spatial activity by facilitating intrusions onto neighboring territories. The possible use of roost sites to facilitate territorial intrusions by male birds adds another factor to those known to influence selection of a roost site. More generally, the spatial distribution of roosts in breeding birds that traditionally have been thought to restrict all activities to an all-purpose Type-A territory (Hinde 1956) deserves greater attention. Although the two eagle populations we studied differed dramatically in spatial isolation and population size, we found virtually no allozymic genetic variation between and within them. This study is one of very few cases where an apparent lack of variation was reported for a bird species in which a relatively large number of individuals and loci were screened (Bar-
